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1 Introduction
.In previous meetings two simulation rounds have been performed for high Doppler measurement with single and two cell environments, according to simulation assumptions in [1] (2 cells) and [2] (one cell). In this contribution, we discuss methodology to use results to derive the requirements. Naturally, the results should be aligned as much as possible between companies before requirements are derived, especially by ensuring that the same ideal RSRP and RSRQ has been used by all companies performing the simulations. This aspect should be addressed by the definition of ideal RSRP and RSRQ in [3] which provides the following definition:
· Definition of ideal RSRP/RSRQ for high Doppler
· The ideal RSRP and RSRQ are defined as the signal power under AWGN channel. RSRP excludes noise. For RSRQ, RSSI includes noise. 
· Note: The ideal RSRP and RSRQ are calculated using Es1/Noc, Es2/Noc (for 2 cell simulations) and Noc.
2 Discussion
The simulation outcomes from each company are CDFs of delta RSRP and delta RSRQ (delta RSRP = estimated RSRP-ideal RSRP and delta RSRQ = estimated RSRQ – ideal RSRQ). Companies report the dB values at the 5th and 95th percentiles of the CDF. Since estimation of RSRP or RSRQ in a fading environment implies that the bias (mean of delta RSRP/delta RSRQ) or spread of delta RSRP/delta RSRQ may be different, we think it makes sense to consider the additional margins in the high Doppler environment compared to AWGN measurement accuracy.
To do this we define a methodology for deriving absolute and relative measurement accuracy from each company’s results. For relative accuracy, we define 

Mrelative=CDF_value at 95th percentile – CDF value at 5th percentile

The basis of this methodology is that relative accuracy may be considered as comparing some measurement result with another measurement result, and we can therefore conclude that 90% of measurement samples lie within the span Mrelative. Since, when comparing 2 measurement results, either may be considered as the “first” measurement result or the “second” measurement result in the comparison, the resulting accuracy is ±Mrelative.
For absolute accuracy, we are interested in how far away the individual measurement results are from 0dB (0dB corresponds to an estimated RSRP/Q equal to the ideal RSRP/Q). 90% of the measurement samples will lie in a range from CDF_value at 5th percentile to CDF_value at 95th percentile. Since RAN4 specifications only consider symmetric accuracy in the minimum requirements (i.e. ±XdB) we derive a symmetric range using
Mabsolute=max(abs(CDF_value at 95th percentile) ,abs( CDF value at 5th percentile))

The absolute accuracy is then assumed to be ±Mabsolute. This range will exceed the range in which 90% of the measurement samples have been observed in simulations, due to the conversion to the symmetric range.
For each company result, Mabsolue and Mrelative may be derived. Similarly to UE demodulation requirements, once sufficient alignment is seen between results, Mabsolue and Mrelative may be averaged between different company simulations to derive the requirement.

In fading channels there is additional variation in the measured results due to channel variation, which is reflected in the estimated RSRP/Q seen. Therefore our view is that the methodology for deriving high Doppler fading requirements should be based on an additional margin needed to cover this, as well as any implementation dependent aspects of measurement estimation in high Doppler conditions.

To evaluate the additional margin, the absolute and relative accuracy in a chosen condition (e.g. EVA600) should be compared with the absolute and relative accuracy in AWGN. In other words

Relative accuracy margin = Mrelative, fading - Mrelative, AWGN
Absolute accuracy margin = Mabsolute, fading – Mabsolute, AWGN
These additional margins may then be added to the AWGN requirement to specify the high Doppler requirement. This approach allows decoupling of discussions on other aspects of measurement accuracy that are ongoing in RAN4, such as tightening of RSRP absolute accuracy. Naturally, if RSRP absolute accuracy requirements are agreed to be tightened in AGWN conditions, it seems reasonable that RSRP absolute accuracy requirements in high Doppler conditions will also improve.
Illustration of the methodology
To illustrate the methodology, we used available 2 cell results from RAN4#71 to determine average results. It should be emphasised that this analysis is preliminary and based on results which may not be well aligned, for example

· Ideal RSRP and ideal RSRQ definition may vary between companies

· Colliding and non-colliding CRS results are reported separately by two companies. For these companies we took colliding CRS as a likely worst case, but for other companies that report a single result it is not always clear whether the result relates to a colliding or non-colliding CRS scenario

· Some companies reported EVA300 results and not EVA600 results

· Some companies reported EVA600 results and not EVA300 results

· Some companies did not report AWGN results

It is expected that the analysis may be updated based on new results e.g. in RAN4#72.

	
	
	

	
	Case
	Absolute(dB)
	Relative(dB)

	AWGN
	1
	±2.07
	±2.26

	
	2
	±1.70
	±1.82

	
	3
	±1.17
	±1.56

	HST
	1
	±2.39
	±2.63

	
	2
	±1.87
	±2.19

	
	3
	±1.43
	±1.85

	EVA300
	1
	±2.85
	±3.26

	
	2
	±2.22
	±2.99

	
	3
	±1.93
	±2.73

	EVA600
	1
	±2.61
	±3.02

	
	2
	±2.20
	±2.87

	
	3
	±1.97
	±2.68


Table 2 : Average results for RSRP accuracy

	
	CASE
	Absolute
	Relative

	AWGN
	1
	±1.98
	±2.29

	
	2
	±1.91
	±2.20

	
	3
	±1.38
	±1.94

	HST
	1
	±2.00
	±2.39

	
	2
	±1.71
	±2.06

	
	3
	±1.22
	±1.61

	EVA300
	1
	±2.33
	±2.90

	
	2
	±2.00
	±2.50

	
	3
	±1.48
	±2.08

	EVA600
	1
	±2.30
	±3.00

	
	2
	±1.92
	±2.77

	
	3
	±1.56
	±2.41


Table 2 : Average results for RSRQ accuracy

Based on these results, we note the following trends in the average result

1. EVA300 is more challenging than EVA600. The is likely because the channel variation is slightly more during the measurement period due to the lower fade rate. Earlier we proposed that EVA300 would be used to derive the core requirement and testing would be performed in EVA600. However in RAN4#71 it was decided that 

· RSRP/RSRQ for high Doppler core requirements shall be defined based on one specific channel from HST, EVA300, EVA600.  The specific channel to be defined in requirements is FFS.
Since EVA300 is the most demanding condition in the average results, we propose to use EVA300.
2. For Es/Iot=-6dB, case 1 (cells with unequal powers) is more demanding than case 2 (equal power cells) as expected. It is proposed to define the requirement based on unequal power cells (case 1)
3. For RSRP absolute accuracy at -6dB Es/Iot a margin of 0.8dB is indicated, and for relative accuracy a margin of 1dB is indicated. For RSRQ absolute accuracy, a margin of 0.34dB and for RSRQ relative accuracy a margin of 0.61dB is indicated.
4. For RSRP absolute accuracy at -3dB Es/Iot a margin of 0.75dB is indicated, and for relative accuracy a margin of 1.17dB is indicated. For RSRQ absolute accuracy, a margin of 0.09dB and for RSRQ relative accuracy a margin of 0.14dB is indicated.

Considering the earlier discussion on alignment of results, it would be premature to agree on margins as suggested by 3) or 4); when the individual results are examined there are still some trends which would need to be explained, such as (in some cases)  more accurate results in EVA600 than in AWGN. For now, the data is provided to illustrate the methodology rather than to determine the exact margins which should be applied.
3 Conclusions

In this contribution we present a methodology for deriving absolute and relative RSRP and RSRQ accuracy from delta CDF reported at 5th and 95th percentile. To illustrate the methodology, we use results from RAN4#71. It is proposed that this approach could be used for results from future meetings to derive the requirements for high Doppler measurement accuracy.
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